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^ SEQUENCE LISTING 

(1) GENERAIi INFORMATION: 

5 (i) APPLICANT: 

(A) NAME: BASF Akt iengesellschaf t 
(Bp STREET: Carl-Bosch Str. 38 

(C) CITY: 67056 Ludwigshafen 

(D) \ STATE: Rheinland- Pf al z 

10 (E}\ COUNTRY: Federal Republic of Germany 

(ii) TITLE OF INVENTION: Human Antibodies that Bind Human TNFa 



(iii) NUMBER OF SEQUENCES: 37 

15 \ 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: LAHIVE & COCKFIELD 

(B) STREET: 60 State Street, suite 510 

(C) CITYy Boston 

20 (D) STATE: Massachusetts 

( E ) COUNTRY : USA 

(F) ZIP: 0^109-1875 

(v) COMPUTER READABLE FORM: 
25 (A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER^ IBM PC compatible 

(C) OPERATING V SYSTEM : PC -DOS /MS -DOS 

(D) SOFTWARE: Patentln Release #1.0, Version #1.25 

30 (vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: \ 

(C) CLASSIFICATION^ 

35 (vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: US 08/599,226 

(B) FILING DATE: 09-FEB-1996 

(C) CLASSIFICATION: 



40 (vii) PRIOR APPLICATION DATA : \ 

(A) APPLICATION NUMBER: V US 60/031,476 

(B) FILING DATE: 25-NOV-l\996 

(C) CLASSIFICATION: 

45 (viii) ATTORNEY/AGENT INFORMATION: 

(A) NAME: DeConti, Giulio A \ Jr. 

(B) REGISTRATION NUMBER: 31,5^03 

(C) REFERENCE/DOCKET NUMBER: BBI - 04 3CPPC 

50 (ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: (617)227-7400 

(B) TELEFAX: (617)227-5941 



55 (2) INFORMATION FOR SEQ ID NO : 1 : 
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\ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

\ 

(ii) MOLECULE TYPE: peptide 

\ 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 : 

\ 

Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 
1 5\ 10 15 

\ 

Asp Arg Val Thr lie Thr Cys Arg Ala Ser Gin Gly lie Arg Asn Tyr 
20 \ 25 30 

Leu Ala Trp Tyr Gin bin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie 
35 ^ 40 45 

Tyr Ala Ala Ser Thr Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 

50 \ 55 60 

\ 

\ 

Ser Gly Ser Gly Thr Asp We Thr Leu Thr lie Ser Ser Leu Gin Pro 
65 70 \^ 75 80 

Glu Asp Val Ala Thr Tyr Tyr Cys Gin Arg Tyr Asn Arg Ala Pro Tyr 
85 \ 90 95 

Thr Phe Gly Gin Gly Thr Lys Val Glu lie Lys 
100 \ 105 



(2) INFORMATION FOR SEQ ID NO : 2 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 121 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 : 

Glu Val Gin Leu Val Glu Ser Gly Gly Gly Leu\val Gin Pro Gly Arg 
1 5 10 \ 15 

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe ThV Phe Asp Asp Tyr 
20 25 \ 30 

Ala Met His Trp Val Arg Gin Ala Pro Gly Lys Gly leu Glu Trp Val 
35 40 4 V 5 
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Ser Ala\lle Thr Trp Asn Ser Gly His lie Asp Tyr Ala Asp Ser Val 
50 \ 55 60 

Glu Gly Arg Phe Thr lie Ser Arg Asp Asn Ala Lys Asn Ser Leu Tyr 
65 70 75 80 

Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Lys Val Ser Tyr Leu Ser Thr Ala Ser Ser Leu Asp Tyr Trp Gly 
.100 105 no 

Gin Gly Thr Leu Val Thr Val Ser Ser 
115 , 120 



(2) INFORMATION FOR^ SEQ ID NO : 3 : 

\ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH :\ 9 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY*: linear 



(ii) MOLECULE TYPE : \peptide 



(v) FRAGMENT TYPE: internal 



\ 



(ix) FEATURE: \ 

(A) NAME/KEY: Modi f ied- si te 



(B) LOCATION: 9 



\ 

\ 



(D) OTHER INFORMATION: /note= "Xaa is Thr or Ala' 
(xi) SEQUENCE DESCRIPTION :\ SEQ ID NO : 3 : 
Gin Arg Tyr Asn Arg Ala Pro\ Tyr Xaa 



(2) INFORMATION FOR SEQ ID NO : 4 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 



(ix) FEATURE: 

(A) NAME /KEY : Modified- site 

(B) LOCATION: 12 
<D) OTHER INFORMATION: /note= "Xaa is Yryr or Asn' 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 4 : 

Val Ser Tyr Leu Ser Thr Ala Ser Ser Leu Asp Xaa 

1 \ 5 10 



(2) INFORMATION FOR SEQ ID NO : 5 : 

\ 

(i) SEQUENCE CHARACTERISTICS: 
10 (A) LENGTH: 7 amino acids 

<B) TYPE: amino acid 
(D) TOPOLOGY: linear 

\ 

(ii) MOLECULE TYPE: peptide 

15 \ 

(v) FRAGMENT TYPE: internal 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 5 : 



20 Ala Ala Ser Thr Leu Gin Ser 



(2) INFORMATION FOR SEQ ID NO : 6 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

\ 

(v) FRAGMENT TYPE: internal 



35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO : 6 : 

Ala lie Thr Trp Asn Ser Gly His lie Asp Tyr Ala Asp Ser Val Glu 
1 5 \ 10 15 

40 Gly 



(2) INFORMATION FOR SEQ ID NO : 7 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 
55 (xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7 : 
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Arg Ala Ser\Gln Gly lie Arg Asn Tyr Leu Ala 
1 \ 5 10 

\ 

(2) INFORMATION FOR 1 SEQ ID NO : 8 : 

(ij SEQUENCE CHARACTERISTICS: 

(A) LENGTH :\ 5 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY^: linear 

\ 

(ii) MOLECULE TYPE : \ peptide 

(v) FRAGMENT TYPE: internal 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 8 : 

Asp Tyr Ala Met His \ 

1 5 \ 

\ 

(2) INFORMATION FOR SEQ ID NO : 9 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 107 amino 1 , acids 

(B) TYPE: amino acid \ 
(D) TOPOLOGY: linear 

\ 

(ii) MOLECULE TYPE: peptide \ 

(v) FRAGMENT TYPE: internal \ 

\ 

(xi) SEQUENCE DESCRIPTION: SEQ It) NO : 9 : 

Asp lie Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser lie Gly 
1 5 \ 10 15 

Asp Arg Val Thr lie Thr Cys Arg Ala Ser Gin Gly lie Arg Asn Tyr 

20 25 \^ 30 

Leu Ala Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu lie 
35 40 \^ 45 

Tyr Ala Ala Ser Thr Leu Gin Ser Gly Val Pro Ser Arg Phe Ser Gly 
50 55 \ 60 

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Vie Ser Ser Leu Gin Pro 
65 70 75 80 

Glu Asp Val Ala Thr Tyr Tyr Cys Gin Lys Tyr Asn Ser Ala Pro Tyr 
85 90 \ 95 

Ala Phe Gly Gin Gly Thr Lys Val Glu lie Lys 
100 105 
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(2) INFORMATION FOR SEQ ID NO: 10: 

\ 

(i) SEQUENCE CHARACTERISTICS : 

(A) \LENGTH: 121 amino acids 

(B) TYPE: amino acid 

(D) TOPOLOGY: linear 

\ 

(ii) MOLECULE TYPE: peptide 

<v) FRAGMENT TYPE: internal 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

Gin Val Gin Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Arg 
15 10 15 

Ser Leu Arg LeU Ser Cys Ala Ala Ser Gly Phe Thr Phe Asp Asp Tyr 
2 0 \ 2 5 3 0 

Ala Met His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Asp Trp Val 
3 5 \ 4 0 4 5 

Ser Ala lie Thr Trp Asn Ser Gly His lie Asp Tyr Ala Asp Ser Val 
5 0 \ 5 5 6 0 

Glu Gly Arg Phe Ala Val Ser Arg Asp Asn Ala Lys Asn Ala Leu Tyr 
65 70 75 80 

Leu Gin Met Asn Ser Leu Arg Pro Glu Asp Thr Ala Val Tyr Tyr Cys 
85 \ 90 95 

\ 

Thr Lys Ala Ser Tyr Leu \ser Thr Ser Ser Ser Leu Asp Asn Trp Gly 
100 \ 105 no 

\ 

\ 

Gin Gly Thr Leu Val Thr Va\l Ser Ser 
115 \ 120 



(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 11 : 

Gin Lys Tyr Asn Ser Ala Pro Tyr Ala 
1 5 
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(2) INFORMATION FOR SEQ ID NO: 12: 



(i) SEQUENCE CHARACTERISTICS: 

(A) \.LENGTH: 9 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO 

Gin Lys Tyr Asn Arg Ala Pro Tyr Ala 
1 5 

(2) INFORMATION FOR SEQ ID NO:13: 

\ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: \9 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY; linear 

\ 

(ii) MOLECULE TYPE : \ peptide 

\ 

(v) FRAGMENT TYPE: 'internal 

\ 

\ 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 

\ 

Gin Lys Tyr Gin Arg Ala Pro Tyr Thr 
1 5 

(2) INFORMATION FOR SEQ ID NO : 14 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid^ 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ \lD NO: 

Gin Lys Tyr Ser Ser Ala Pro Tyrx Thr 

\ 

(2) INFORMATION FOR SEQ ID NO: 15: 
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\ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYlPE : amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

i 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE^ DESCRIPTION: SEQ ID NO 

Gin Lys Tyr Asn Ser Ala Pro Tyr Thr 
1 ■ 5 



(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 9 amino acids 
<B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO 

Gin Lys Tyr Asn Arg Ala Pro Tyr Thr 

1 5 \ 

\ 

(2) INFORMATION FOR SEQ ID NO: 17: 

\ 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

\ 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: \eQ ID NO: 

Gin Lys Tyr Asn Ser Ala Pro \Tyr Tyr 
1 5 



(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE; peptide 

<v) FRAGMENT TYPE: internal 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO 



Gin Lys Tyr Asn Ser Ala Pro Tyr Asn 
1 \ 5 



(2) INFORMATION FOR SEQ ID NO: 19 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : 1 i near 



(ii) MOLECULE ^TYPE : peptide 

(v) FRAGMENT TYPE : internal 

\ 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 

\ 

Gin Lys Tyr Thr Ser Ala Pro Tyr Thr 

1 \ 5 

\ 

\ 

(2) INFORMATION FOR SEQ ID NO: 20: 

\ 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: l 9 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY :^ 1 inear 

(ii) MOLECULE TYPE: -peptide 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 

Gin Lys Tyr Asn Arg AJl\a Pro Tyr Asn 

(2) INFORMATION FOR SEQ ID NO: 21: 



(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 
(v) FRAGMENT TYPE: internal 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO 

I 

Gin Lys Tyr Asn Ser Ala Ala Tyr Ser 
1 5 



(2) INFORMATION FOR SEQ ID NO : 2 2 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE : internal 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 

Gin Gin Tyr Asn Ser Ala Pro Asp Thr 
1 5 



(2) INFORMATION FOR SEQ ID NO: 23: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 

Gin Lys Tyr Asn Ser\ Asp Pro Tyr Thr 
1 5 



(2) INFORMATION FOR SEQ ID\NO:24: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino aci'd 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide\ 

(v) FRAGMENT TYPE: internal 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO.-; 
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( 

Gin Lys Tyr lie Ser Ala Pro Tyr Thr 
1 \ 5 



5 (2) INFORMATION FOR SEQ ID NO : 2 5 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
0 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25 

Gin Lys Tyr Asn Arg Pro Pro Tyr Thr 

1 \ 5 

20 

\ 
\ 

(2) INFORMATION FOli\ SEQ ID NO: 26: 

\ 

(i) SEQUENCE CHARACTERISTICS: 
25 (A) LENGTH^ 9 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



30 



(ii) MOLECULE TYPE: peptide 

\ 

(v) FRAGMENT TYPE : \internal 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26 
35 Gin Arg Tyr Asn Arg Ala Pro Tyr Ala 



(2) INFORMATION FOR SEQ ID NO v : 2 7 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

50 (xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 7 : 

Ala Ser Tyr Leu Ser Thr Ser Ser Ser Leu Asp 
1 5 \ io 
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(2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 

(A) ; LENGTH: 12 amino acids 

(B) . TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

\ 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28: 

\ 

Ala Ser Tyr , Leu Ser Thr Ser Ser Ser Leu Asp Lys 
15 io 



(2) INFORMATION FOR SEQ ID NO : 2 9 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOG^Y: linear 

(ii) MOLECULE TYPEV: peptide 

(v) FRAGMENT TYPE : \ internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 

Ala Ser Tyr Leu Ser Thr Ser Ser Ser Leu Asp Tyr 
15 io 



(2) INFORMATION FOR SEQ ID NO : 3 0 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 0 : 

Ala Ser Tyr Leu Ser Thr Ser Ser Ser Leu Asp Asp 
1 5 10 



(2) INFORMATION FOR SEQ ID NO : 3 1 : 



<i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 12 amino acids 
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(B) TYPE: amino acid 

(D) (TOPOLOGY: linear 

i 

(ii) MOLECULE TYPE: peptide 

(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 

Ala Ser Tyr Leu Ser Thr Ser Phe Ser Leu Asp Tyr 
1,5 10 

(2) INFORMATION FOR SEQ ID NO: 32: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(ii) 


MOLECULE TYPE : peptide 




(v) 


FRAGMENT TYPE: internal 




(xi) 


SEQUENCE DESCRIPTION: SEQ ID NO 

\ 


: 32 : 


Ala 


Ser Tyr Leu Ser Thr Ser Ser Ser 


Leu His Tyr 


1 


' 5 


10 



(2) INFORMATION FOR SEQ ID NO: 33: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY :\ linear 

\ 

(ii) MOLECULE TYPE: \peptide 

(v) FRAGMENT TYPE: internal 

\ 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 3 : 

\ 

Ala Ser Phe Leu Ser Thr Ser Ser Ser Leu Glu Tyr 

1 5 \ io 



(2) INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 12 amino acids 



(B) TYPE: amino acid \ 
(D) TOPOLOGY: linear \ 



(ii) 



MOLECULE TYPE: peptide 
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(ii) 


MOLECULE TYPE: peptide 

\ 




(v) 


FRAGMENT TYPE: internal 




(xi) 


SEQUENCE DESCRIPTION: SEQ ID NO: 


: 35 : 


Val 


Ser Tyr Leu Ser Thr Ala Ser Ser 


Leu Asp Asn 


1 


^ \ 


10 



20 



(v) FRAGMENT TYPE: internal 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34: 

Ala Ser Tyr Leu Ser Thr Ala Ser Ser Leu Glu Tyr 
15 10 



10 (2) INFORMATION FOR SEQ ID NO : 3 5 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 12 amino acids 

(B) TYPE:, amino acid 
15 (D) TOPOLOGY: linear 



25 

\ 

(2) INFORMATION FOR SEQ ID^NO:36: 

(i) SEQUENCE CHARACTERISTICS: 
30 (A) LENGTH: 321 base pairs 

(B) TYPE: nucleic kcid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

\ 

35 (ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 
G AC AT C C AG A TGACCCAGTC TCCATCCTCC CTGTCTGCAT CTGTAGGGGA CAGAGTCACC 6 0 

40 

ATCACTTGTC GGGCAAGTCA GGGCATCAGA AATTACTTAG CCTGGTATCA G C AAAAAC C A 12 0 
GGGAAAGCCC CTAAGCTCCT GATCTATGCT GCATCCACTT TGCAATCAGG GGTCCCATCT 18 0 
45 CGGTTCAGTG GCAGTGGATC TGGGACAGAT TTCACTCTCA CCATCAGCAG CCTACAGCCT 24 0 
GAAGATGTTG CAACTTATTA CTGTCAAAGG TATAAC CGTG CACCGTATAC TTTTGGCCAG 3 00 
GGGACCAAGG TGGAAATCAA A 321 



50 



(2) INFORMATION FOR SEQ ID NO 3 7 



(i) SEQUENCE CHARACTERISTICS: 
55 (A) LENGTH: 363 base pairs 
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(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 



5 



(ii) MOLECULE TYPE: cDNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 



GAGGTGCAGC TGGTGGAGTC TGGGGGAGGC TTGGTACAGC CCGGCAGGTC CCTGAGACTC 

10 

TCCTGTGCGG CCTCTGGATT CACCTTTGAT GATTATGCCA TGCACTGGGT CCGGCAAGCT 



CCAGGGAAGG GCCTGGAATG GGTCTCAGCT ATCACTTGGA ATAGTGGTCA CATAGACTAT 



15 GCGGACTCTG TGGAGGGCCG ATT C AC CAT C TCCAGAGACA ACGCCAAGAA CTCCCTGTAT 24 0 



CTGCAAATGA ACAGTCTGAG AGCTGAGGAT ACGGCCGTAT ATTACTGTGC GAAAGTCTCG 



TACCTTAGCA CCGCGTCCTC CCTTGACTAT TGGGGCCAAG GTACCCTGGT CACCGTCTCG 

20 



AGT 



363 



